The family Comamonadaceae, belonging to the class Betaproteobacteria, was first described by Willems et al. (1991a) . The family comprises 34 recognized genera (http://www.bacterio.net/), including Acidovorax (Willems et al., 1990) , Hydrogenophaga (Willems et al., 1989) , Polaromonas (Irgens et al., 1996) , Rhodoferax (Hiraishi et al., 1991) and Xylophilus (Willems et al., 1987) . Most strains of the family are ubiquitously distributed in nature, being found in soil, hot spring water, freshwater, wastewater, activated sludge, pond water, salt mines and other locations (Dubinina & Grabovich, 1984; Grabovich et al., 2006; Heylen et al., 2008; Hiraishi et al., 1995; Kim et al., 2006; Spring et al., 2005; Takeda et al., 2002; Yu et al., 2011; Zhang et al., 2013) .
While studying the diversity of endophytic bacterial populations of Populus euramericana bark, strains 17B10-2-12 T , 26C10-4-4 and D13-10-4-9 were isolated from the bark by the standard dilution plating technique and subjected to a taxonomic investigation. The bark samples were collected from Heze City (348 479 N 1158 309 E), Shandong Province, China, during August 2013. Bacterial strains were isolated by serial dilution plating on nutrient agar (NA; Difco) (Li et al., 2014a) at 30 8C for 2 days.
The analysis of the colony morphology of the three strains was carried out in tryptic soy agar (TSA; Difco) medium (Li et al., 2014a) at 30 8C. Cell morphology was visualized using a Nikon HFX microscope, and motility was visualized by phase-contrast microscopy (TMS-F; Nikon) as described previously (Li et al., 2014a) . The Gram reaction was performed according to the method of Jenkins et al. (2004) . Growth in the absence of oxygen was tested using TSA incubated in an anaerobic chamber (CO 2 /H 2 /N2, 10 : 10 : 80; Sheldon Manufacturing) at 30 8C for 1 week (Li et al., 2014a) . Growth was investigated in tryptic soy broth (TSB; Difco) at different temperatures (4, 10, 20, 25, 30, 37, 45 and 50 8C) , NaCl concentrations (0, 1, 2, 3, 4, 5 and 8, w/v) and pH (pH 3-13 in 1 unit increments). Other biochemical and physiological tests were performed 3These authors contributed equally to this work. on the three poplar isolates using the API 20NE, API 50CH and API ZYM (bioMérieux) systems and Biolog GN2 plates according to the manufacturers' instructions.
Cells were Gram-reaction-negative, aerobic, non-motile and short-rod-shaped. Colonies were yellowish, opaque, circular, convex with entire margins, and approximately 0.5-1 mm in diameter after 48 h of growth at 30 8C on TSA plates. The strains were oxidase-positive and catalase-negative. Phenotypic characteristics of the three strains and representatives of five closely related species (showing highest 16S rRNA gene sequence similarity with the novel species) are shown in Table 1 .
For cellular fatty acid analysis, cells were grown on TSA at 28 8C and harvested in the exponential phase (after 48 h). Cellular fatty acids were extracted from the cell mass and analysed according to the standard protocol of the Sherlock Microbial Identification System (version 6.0; MIDI) (Sasser, 1990) . For determination of polar lipids and quinones, cells were grown in TSB and harvested at the late exponential phase of growth, by centrifugation, washed with distilled water and freeze-dried. Analyses of polar lipids were performed using 100 mg freeze-dried cell material by two-dimensional TLC as described by Minnikin et al. (1984) . Respiratory quinones were examined as described by Tindall (1989) using TLC and HPLC.
The cellular fatty acid components of the three novel strains (average value) were C 18 : 1 v7c (29.9 %), C 16 : 0 (31.1 %), summed feature 3 (C 16 : 1 v7c/ C 16 : 1 v6c, 13.5 %), C 17 : 0 cyclo (12.1 %), C 10 : 0 3-OH (3.9 %), C 19 : 0 cyclo v8c (3.1 %) and C 14 : 0 (2.7 %), similar to Table 1 . Differential characteristics of the three novel isolates and members of related species of the family Comamonadaceae Taxa: 1, strains 17B10-2-12 T , 26C10-4-4 and D13-10-4-9; 2, Xenophilus azovorans DSM 13620 T ; 3, Xenophilus arseniciresistens YW8 T ; 4, Variovorax defluvii JCM 17804 T ; 5, Comamonas zonglianii DSM 22523 T ; 6, Lampropedia hyalina JCM 21380 T . +, Positive; (+), weakly positive; 2, negative; DPG, diphosphatidylglycerol; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; PS, phosphatidylserine; APL, unknown aminophospholipids; PL, unknown phospholipids; L, an unknown polar lipid. All data are from this study unless indicated.
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Major fatty acids (.10 %) C 16 : 0 , C 17 : 0 cyclo, C 18 : 1 v7c, C 16 : 1 v7c/ C 16 : 1 v6c C 16 : 0 , C 18 : 1 v7c, C 16 : 1 v7c
and/ or C 16 : 1 v6c* C 16 : 0 , C 17 : 0 cyclo, C 16 : 1 v7c and/or C 16 : 1 v6cD C 16 : 0 , C 17 : 0 cyclo, C 16 : 1 v7c and/or iso-C 15 : 0 2-OH, C 18 : 1 v7c and/or v9t and/or v12td the fatty acid profiles for members of related genera belonging to the family Comamonadaceae. The presence of C 10 : 0 3-OH was detected in the three strains, a feature of related genera in the family Comamonadaceae (Blümel et al., 2001; Chou et al., 2007; Spring et al., 2004) . However, the fatty acid profiles of the three novel strains also showed significant differences when compared with those of the related reference strains, detailed in Tables 1 and 2 . The polar lipid profile of strain 17B10-2-12 T contained diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE) and three unknown aminophospholipids (APL1, APL2 and APL3) ( Fig. S1 , available in the online Supplementary Material).
The predominant quinone was ubiquinone-8 (Q-8).
To determine the DNA G+C contents, genomic DNAs from the three novel strains were isolated and purified according to the method described by Mesbah et al. (1989) . The DNA G+C contents of the three strains were measured by the HPLC method of Mesbah et al. (1989) . The DNA G+C contents of the novel strains were 69.5-70.0 mol%, which was slightly higher than those of members of the genus Variovorax (65.2-67.0 mol%), Comamonas (59.7-68.7 mol%), Ottowia (59.0-68.5 mol%), Lampropedia (63.0-67.0 mol%).
For phylogenetic analysis, genomic DNAs of the three novel strains were extracted and the 16S rRNA gene was amplified by PCR using primers 27f (59-AGAGTTTGATCCTGGC-TCAG-39) and 1492r (59-GGTTACCTTGTTACGACTT-39) as described previously (Weisburg et al., 1991; Suzuki & Giovannoni 1996) . Purified PCR products of approximately 1.5 kb were sequenced using an ABI 3730XL automated sequencer (Applied Biosystems). Sequence similarity calculations and multiple sequence alignments were achieved by using the EzTaxon-e (http://eztaxon-e.ezbiocloud.net; Kim et al., 2012) . A phylogenetic analysis with related reference species was reconstructed using the neighbour-joining method (Saitou & Nei, 1987) , minimum-evolution method (Rzhetsky & Nei, 1993) and maximum-likelihood method (Felsenstein, 1981) Kim et al., 2012) .
In the maximum-likelihood phylogenetic tree (Fig. 1) , neighbour-joining phylogenetic tree ( Fig. S2 ) and minimum-evolution phylogenetic tree (Fig. S3 ), the three strains formed a distinct clade with 100 % bootstrap support with members of the family Comamonadaceae.
DNA fingerprinting by amplification of repetitive elements was performed on the three novel isolates. Primers ERIC1 and ERIC2 (Hulton et al., 1991) were used with the PCR and cycling conditions carried out according to a previously described protocol (Louws et al., 1994) . The genomic fingerprints generated by the ERIC primers clearly demonstrated that the three novel isolates have high similarities for each other, and isolate D13-10-4-9 was obviously distinct from the two other isolates (Fig. S4) .
The fingerprinting result and 16S rRNA gene sequence similarity results indicate that the novel isolates belong to the same species.
There are additional reasons supporting the formation of a new genus for these three isolates besides the 16S rRNA gene phylogenetic analysis. The polar lipid profile exhibited distinct differences between 17B10-2-12 T and other type (Kim et al., 2010) contained two unknown aminophospholipids (APL1 and Albidiferax ferrireducens T118 T (CP000267)
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Corticibacter populi 17B10-2-12 T (KM409450)
Corticibacter populi D13-10-4-9 (KM409452) APL2) and Xenophilus arseniciresistens YW8 T (Li et al., 2014) contained phosphatidylserine, three unknown phospholipids and one unknown polar lipid.
There were also some differences in phenotypic analysis that support the distinctiveness of these three strains, such as being catalase-negative. The differential characteristics of the three novel strains and the five related genera (showing highest 16S rRNA gene sequence similarity) of the family Comamonadaceae are listed in In addition to the characteristics given above for the genus, the species exhibits the following characteristics. Colonies grown on TSA (pH 7) are yellowish, opaque, circular, convex with entire margins, and approximately 0.5-1 mm in diameter after 48 h of growth at 30 uC. Growth occurs at NaCl concentrations of 0-3 % (optimum, 0-1 %), at 10-40 uC (optimum, 30 uC) and at pH 5-10 (optimum, pH 6.0-8.0). Negative for acid production from all substrates in API 50CH B/E medium. In the API ZYM test, positive for alkaline phosphatase, esterase (C4), leucine arylamidase, valine arylamidase, achymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase, negative for cystine arylamidase, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, bglucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase, and variable for esterase lipase (C8), lipase (C14) and trypsin. In the API 20NE test, positive for gelatin hydrolysis, positive for assimilation of capric acid, adipic acid, malic acid and trisodium acid, but negative for L-tryptophan, L-arginine, b-glucosidase, b-galactosidase, D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, potassium gluconate and phenylacetic acid. The following carbon sources are utilized at 28 uC (GN 2 ; Biolog): glycogen, D-fructose, melibiose, methyl pyruvate, monomethyl succinate, c-hydroxybutyric acid, b-hydroxybutyric acid, ahydroxybutyric acid, formic acid, citric acid, cis-aconitic acid, acetic acid, a-ketobutyric acid, a-ketoglutaric acid, a-ketovaleric acid, DL-lactic acid, propionic acid, quinic acid, D-saccharic acid, sebacic acid, succinic acid, bromosuccinic acid, succinamic acid, alaninamide, D-alanine, L-alanine, L-asparagine, L-aspartic acid, L-glutamic acid, glycyl-L-aspartic acid, glycyl-L-glutamic acid, hydroxy-L-proline, L-leucine, L-phenylalanine, L-proline, L-pyroglutamic acid, D-serine, L-serine, Lthreonine, DL-carnitine, c-aminobutyric acid, 2,3-butanediol and glucose 6-phosphate.
The type strain, 17B10-2-12 T (5CFCC 12099 T 5KCTC 42091 T ), was isolated from the bark tissue of Populus euramericana. The DNA G+C content of the type strain is 69.9 mol%.
